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Abstract: Endosulfan, an organochlorine pesticide, is a broad spectrum contact insecticide widely used in pest 
control. It is used in a wide range of crops including cereals, coffee, cotton, fruit, oil seeds, potato, tea and 
vegetables. There is a global concern over the acute toxicity of endosulfan particularly on male reproductive system. 
The present study was carried out to investigate the acute effects of endosulfan on sperm count, testicular weight and 
some erythrocyte indices on male guinea pigs. To accomplish this, sixteen adult male pigs were grouped into four 
groups of four animals each. Group I served as the control and was administerd with 1 mL/kg b w of distilled water, 
Group II received 2.5 mg/kg b w, while Group III received 5 mg/kg b w and Group IV was administered with 10 
mg/kg b w of endosulfan orally spanning the period of 14 days. The results of the present study showed a 
significantly (p<0.05) decreased sperm count in all groups treated with graded doses of 2.5 and 5 mg/kg b w of 
endosulfan, with significantly (p<0.01) higher depleted sperm count observed in the group administered 10 mg/kg b 
w of endosulfan when compared to control group. There were also significantly (p<0.05) reduced testicular weight, 
with a higher significant (p<0.01) reduction in testicular weight recorded in the group administered 5 and 10 mg/kg 
b w of endosulfan when compared to control group, respectively. However, the hemoglobin concentration and 
hematocrit value in all treated groups were not significantly (p>0.05) different, except for the group that received 10 
mg/kg bw which showed a significantly (p<0.05) decreased hematocrit value when compared to the control group. 
The present research study have demonstrated that acute exposure to endosulfan may lead to spermatogenic effects 
as evidenced by decreased sperm count and testicular weight in the experiment animals as well as decreased 
hematocrit values of experimental animals and may also be extrapolated to humans. 
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INTRODUCTION 

 
There is a growing concern that environmental 

chemicals both natural and man-made, having 
estrogenic property may cause a variety of reproductive 
disorders in wildlife and human population. Most of the 
chemicals which are used as pesticides are not highly 
selective, but are generally toxic to non target species, 
including man and other animals (Chitra et al., 1999). 
Endosulfan (6, 7, 8, 9, 10, 10-hexachloro-1, 5, 5a, 6, 9, 
9a-hexahydro-6, 9-methano-2, 4, 3-benzodioxathiepin-
3-oxide), an organochlorine pesticide, is a broad 
spectrum contact insecticide widely used in pest 
control. It is used in a wide range of crops including 
cereals, coffee, cotton, fruit, oil seeds, potato, tea and 
vegetables. There is a global concern over the acute 
toxicity of endosulfan. Technically, endosulfan is a 
mixture of two isomers, alpha-endosulfan and beta-
endosulfan in a mixed proportion of 70 and 30%, 
respectively. The endosulfan residues of toxicological 
concern are alpha endosulfan, beta-endosulfan and 
endosulfan sulfate. The sulphate is regarded as being 
equally      toxic    and    of     increased    persistence in  

comparison with the parent isomers (USEPA, 2010). 
There has been a major concern regarding the effect of 
endosulfan on the reproductive system. Numerous 
studies have consistently demonstrated that endosulfan 
behaves physiologically as an anti-androgen (Wilson 
and LeBlanc, 1998). The effects of endosulfan are most 
pronounced in immature animals whose reproductive 
systems and brains are still developing (Sinha et al., 
1995; Sinha et al., 1997). Studies showed that toxicity 
can cause morphological and functional changes in 
male reproductive system. The main problems are 
decreased spermatozoon count and testosterone 
inhibition (Khan and Sinha, 1996; Esin, 2008; 
Hatipoglu et al., 2009). Endosulfan has been reported to 
interfere in the spermatogenic (Sinha et al., 1995) and 
steroidogenic cycle in adult rats (Singh and Pandey, 
1990). It harms the reproductive system by affecting 
semen quality, sperm count, spermatogonial cells, 
sperm morphology and other defects in male sex 
hormones (Pandey et al., 1990). Blood or 
haematological parameters are probably the more rapid 
and detectable variations under stress and are fuel in 
assessing different health conditions (Hymavathi and 
Rao, 2000; Friday et al., 2012).  Hence, the significance  
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of haematological parameters in clinical and 
experimental studies in life sciences cannot be 
overemphasized. Particularly, literature reports have 
proved that the alterations in the haematological 
parameters, from normal state, may be used as valuable 
indicators of disease, or stress in different animal 
species (Yakubu et al., 2007; Uboh et al., 2005) 
Assessment of hematological parameters can therefore 
be used to determine the extent of deleterious effect of 
foreign substances on the blood constituents of an 
animal (Friday et al., 2012). The present study was 
aimed at investigating the acute effect of endosulfan 
sperm count, testicular weight and some erythrocyte 
indices in male guinea pigs. 
 

MATERIALS AND METHODS 
 
Animal care: A total of sixteen adult guinea pigs 
weighing 300-350 g were purchased from Sabon Gari 
market in Zaria Kaduna state in the month August, 
2006. They were then housed at the Human Physiology 
Departmental animal house, Ahmadu Bello University 
Zaria. They were fed with standard commercial feed (a 
mixture of milled corn, guinea corn, millet and soya 
beans). The animals were acclimatized for 2 weeks 
before the commencement of the study. 
 
Chemicals used: Endosulfan was obtained from an 
agrochemical store in Sabon Gari market in Zaria, 
Kaduna state in the the month of August, 2006. One g 
of endosulfan was dissolved in 2 mL of propylene 
glycol. Eight mL of normal saline was then added to 
prepare 100 mg/L of the solution. This was used as the 
standard concentration due to the potency of the 
pesticide. 
 
Experimental design: The animals (n = 6) were 
divided into four groups of four animals each as 
follows: 
 
Group 1: Control and received 1 mL of distilled water 
Group 2: Received 2.5 mg/kg body weight of 

Endosulfan 
Group 3: Received 5 mg/kg body weight of Endosulfan 
Group 4: Received 10 mg/kg body weight Endosulfan  
 
Endosulfan was administered orally by gavage once 
daily for a period of 14 days. 
 
Determination of sperm count: This was determined 
by the method described by Sinha et al. (2001). Briefly, 
the guinea pigs were anaesthetized subcutaneously with 
1 mL of ketamine hydrochloride prior to dissection to 

minimize stress. They were then dissected, the testes 
removed and transferred into petri dish. The adipose 
tissues, connective tissues and blood vessels were 
removed from the testes before they were washed with 
normal saline maintained at 37ºC to remove excess 
blood. The testes were then weighed before the 
epididymis was removed. A small incision was made 
on the cauda epididymis to get the semen from it into a 
petri dish. One mL of normal saline was added to the 
semen and mixed thoroughly using a syringe to draw 
and release the mixture continuously. The semen 
mixture was then sucked into a red blood cell pipette to 
the 0.5 mark, then normal saline was sucked up to the 
101 mark. The normal saline in the stem of the pipette 
was discarded and the contents of the bulb of the pipette 
were mixed thoroughly. A drop of the mixture was 
placed on the Neubaeur counting chamber which then 
spreads under the cover slip by capillary action. The 
counting chamber was then mounted on the slide stage 
of the microscope and viewed under ×10 magnification. 
A grid system divides the counting chamber into 5 
major squares each containing 16 smaller boxes. The 
count included all the sperm cells within the 5 major 
squares using the top and right or left and bottom 
system of counting. 
 
Determination of erythrocyte indices: Erythrocyte 
indices was determined by the method described by 
Dacie and Lewis (1991). 
 

RESULTS AND DISCUSSION 
 
Effect of endosulfan on sperm count of male guinea 
pigs: Sperm count result showed that treatment of 
animals with graded doses of 2.5 and 5 mg/kg body 
weight of endosulfan significantly (p<0.05) reduced the 
sperm count on the experimental animals when 
compared to the control group, with a high significant 
(p<0.01) reduction recorded with 10 mg/kg body 
weight of endosulfan, as shown in Table 1. 
 
Effect of endosulfan on testicular weight of male 
guinea pigs: The observation made from the results on 
Table 1 revealed that there was a significantly (p<0.05) 
decreased testicular weight on administration of 2.5 
mg/kg body weight of endosulfan, with a higher 
significant (p<0.01) decrease of testicular weight 
recorded with 5 mg and 10 mg/kg body weight of 
endosulfan when compared with the control group. 
 
Effect of endosulfan on change in body weight of 
male guinea pigs: The study showed that there was a 
significantly   (p<0.05)   increased   body   weight in the 
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Table 1: Effect of endosulfan on sperm count, testicular weight and change on body weight in male guinea pigs 
  Sperm count Testicular  Body 
Group (n = 4) Treatment given (millions/mL) weight (g) weight (g) 
1 Control (distilled water) 86.50±0.87 1.36±0.19 337.0±35.08 
2 Endosulfan 2.5 mg/kg b w 62.25±1.78a 0.84±0.07a 394.75±35.0a 
3 Endosulfan 5 mg/kg b w 47.75±1.38b 0.57±0.50b 358.75±31.9ns 
4 Endosulfan 10 mg/kg b w 29.00±0.91b 0.60±0.06b 408.75±65.1b 

Values are presented as mean±SEM; Values are statistically significant compared to control group at a: p<0.05; b: p<0.01; ns: not significant 
 
Table 2: Effect of endosulfan on some erythrocyte indices in male guinea pigs 

Group (n = 4) Treatment given H b (g/dL) PCV (%) 
1 Control (distilled water) 12.92±0.21 38.75±0.63 
2 Endosulfan 2.5 mg/kg bw 11.96±0.14 ns 35.88±0.43 ns 
3 Endosulfan 5 mg/kg bw 11.50±0.18 ns 34.50±0.54ns 
4 Endosulfan 10 mg/kg bw 10.75±0.26 ns 32.25±0.78a 

Values are presented as mean±SEM; Values are statistically significant compared to control group at a: p<0.05; b: p<0.01; ns: not significant 
 
group administered 2.5 mg and 10 mg/kg body weight 
of endosulfan, while a non significant change (p>0.05) 
was observed in the group administered with 5 mg/kg 
body weight when compared with the control group, as 
shown in Table 1.  
 
Effect of endosulfan on some erythrocyte indices in 
male guinea pigs: The results of this present study 
showed that the haemoglobin concentration of the 
experimental groups administered with the graded 
doses 2.5, 5.0 and 10 mg/kg body weight of endosulfan 
was not significantly (p>0.05) different when compared 
to control group. The result of packed cell volume 
recorded a non significant change (p>0.05) in the 
groups administered with 2.5 and 5 mg/kg body weight 
of endosulfan, however, a significantly (p<0.05) 
decreased packed cell volume was observed in the 
group administered with 10 mg/kg body weight of 
endosulfan as shown in Table 2. 

 
DISCUSSION 

 
Globally, the use of synthetic pesticides has 

increased rapidly in the last 50 years due to 
intensification of farming in order to obtain higher 
yields. There is a growing concern that environmental 
chemicals both natural and man-made, having 
estrogenic property may be causing a variety of 
reproductive disorders in wildlife and human 
population (Chitra et al., 1999). The testes of humans 
and other mammals are highly susceptible to damage 
produced by genetic disorders, environment or 
occupational exposure to chemical or other insults. 
Specific causes of testicular damage have been 
catalogued (Jadaramkunti and Kaliwal, 2002). 
However, over dependence on chemicals not only 
resulted in a high cost of production but also irreparable 
damage to the environment and long term health 
problems  to  humans  and  other forms of life (Xavier 

et al., 2004). Several research studies have indicated 
that sperm counts have been in decline for decades and 
scientists say modern lifestyles and contacts with 
chemicals are a contributing factor. Exposure to 
pesticides is just one of the reasons for this decline 
(Rahman, 2003; Jayachandra et al., 2004). The 
widespread use of organochlorines has stimulated 
research into the possible existence of effects related 
with their reproductive toxic activity (Joshi et al., 
2007). The present study showed that the testicular 
weight were significantly lower in the endosulfan 
treated groups than the control group. The decrease in 
testicular weight in treated rats may be due to reduced 
tubule size, spermatogenic arrest and inhibition of 
steroid biosynthesis of leydig cells (Sujatha et al., 
2001). The decrease in testicular weight in endosulfan 
treated rats rats may indicate impairment at testicular, 
pituitary, or hypothalamic level (Chitra et al., 1991). 
Similar results were recorded by Joshi et al. (2007), 
who mentioned that chlorpyrifos at dose levels of 7.5, 
12.5 and 17.5 mg/kg b.wt./day, for 30 days, decreased 
significantly the testicular weight in male wistar rat. 
Sperm count is one of the most sensitive tests for 
spermatogenesis and it is highly correlated with fertility 
(Afaf, 2009). Our results showed that acute treatment of 
rats with endosulfan significantly reduced the sperm 
count. Choudhary and Joshi (2003) have reported 
decreased sperm count after oral administration of 
profenofos. This may be due to androgen insufficiency 
which caused impairment in testicular functions by 
altering the activities of the enzymes responsible for 
spermatogenesis (Sinha et al., 1995). Khan and Sinha 
(1996) and Sinha et al. (1995) have reported that adult 
male rats exposed to endosulfan for 10 weeks showed 
marked reduction of intratesticular spermatid counts, 
sperm abnormalities and changes in the marker 
enzymes of testicular activities, such as lactate 
dehydrogenase, sorbitol dehydrogenase, γ-glutamyl 
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transpeptidase and glucose-6-phosphate dehydrogenase 
which were shown to provide further evidence of 
effects on spermatogenesis thereby leading to decreased 
daily sperm production. This findings are consistent 
with our present study which showed that treatment of 
animals with graded doses of 2.5 and 5 mg/kg body 
weight of endosulfan significantly reduced the sperm 
count on the experimental animals when compared to 
the control group, with a higher significant reduction 
recorded with 10 mg/kg body weight of endosulfan. 
The results of this present study showed the 
haemoglobin concentration of the experimental groups 
administered with graded of endosulfan is not 
significantly different when compared to control group. 
Whereas the result of packed cell volume recorded no 
significant change in the groups administered with 2.5 
and 5 mg/kg body weight of endosulfan, however, a 
significantly decreased packed cell volume was 
observed in the group administered with 10 mg/kg body 
weight of endosulfan. Endosulfan caused decreased 
hemoglobin and hematocrit values which might be due 
to the effect of pesticide on blood-forming organs, 
suggesting the anaemic condition of the treated animals 
(Rahman et al., 1990). The anemia may also be due to 
the inhibition of erythropoiesis and hemosynthesis and 
to an increase in the rate of erythrocytes destruction in 
hemopoietic organs. In anaemia there is reduction in the 
number of red blood cells or of haemoglobin in the 
blood which may reflect impaired synthesis of 
haemoglobin (e.g., in iron deficiency) or impaired 
production of erythrocytes (e.g., in folic acid or 
Vitamin B12 deficiency (Murray et al., 2007). Decrease 
in hematocrit is attributable to the reduction in red 
blood cell count caused either destruction or reduction 
in size (Rahman and Siddiqui, 2006) as recorded in the 
present study. 
 

CONCLUSION 
 

The result of this study have revealed that acute 
exposure to endosulfanan reduced sperm count, 
testicular weight and hematocrit with the more effects 
observed with the highest dose of endosulfan. This may  
suggest that acute contact with endosulfan may have 
deleterious effects on reproductive and hematological 
functions in animals and man. 
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